1. INTRODUCTION {#sec1-1}
===============

Language is a system of codified knowledge and it is unique for all people living in a certain linguistic community ([@ref1]). Language and communication skills are associated with skills in other areas of development for all individuals ([@ref2]). Language, speech, voice and communication change during the life of adults (18-65 years) and elderly (over 65 years). The scientific literature published in the last three decades documents the 'normal' selective improvements related to the years, as well as a subtle decline in language, speech, voice, and communication ([@ref3]). Basic cognitive functions are: attention, working memory, long term memory and perception. Higher levels of cognitive function are: speech and language, decision-making and executive functions which include planning, organization, implementation and evaluation of many activities that do not qualify as routine. Basic cognitive functions most affected by aging are attention and memory. Higher levels of cognitive functions such as language process and decision making, are also affected by aging, but rely more on the basic cognitive functions and generally show a deficit if the basic functions are impaired. Although these features are looked at individually, it is clear that they overlap in interesting and complex ways ([@ref4]). The weakening of language processing, such as increasing difficulty in understanding spoken language or in the production of words while speaking, causes a reduced desire of older people to communicate, and can damage assessment of their language competence both to themselves and to others ([@ref5]). When the speech is faster, the elderly, unlike young people, have lower perception of understanding. In understanding meaningful sentences in rapid speech, the age difference plays an important role ([@ref6]). Elderly people know more words than young people. Elderly people have greater difficulties in the production of certain words ([@ref7]).

2. AIM {#sec1-2}
======

The main aim of this study was to examine the correlation and predictability of receptive vocabulary and cognitive functioning of elderly people with anamnestic variables: chronological age, sex, level of formal education, marital status, years of work and retirement and years spent in an institution for the elderly.

3. MATERIAL AND METHODS {#sec1-3}
=======================

The sample of participants consisted of 120 elderly people, placed in institutional care for elderly people in four cities in Bosnia and Herzegovina (BiH): Tuzla (Public Institute Retirement Home), Mostar (Home for the Elderly), Sarajevo (Gerontology Center) and Brčko (Nursing homes, "Vesna Mićanović", "Sun", "Kusturica" and "Onion"). The youngest participant was 65 and the oldest 90 years old. The sample consisted of elderly with: verified stroke; dementia; verified stroke and dementia; and without a manifested brain diseases. After examining the medical records we established the exclusion criteria (presence of epilepsy, multiple sclerosis, psychosis, cancer and inflammatory diseases of the brain and trauma with fractures of the skull).

The sample of variables consisted of three groups: an anamnestic (chronological age, gender, level of formal education, marital status, working years, the retired years; the residence in institutional care for the elderly); estimated receptive test, equivalent vocabulary (raw test scores of receptive vocabulary, standardized value receptive test, percentile receptive to the normal distribution receptive test, stanine value receptive test, age equivalent receptive test); and cognitive assessment (connectivity test, visual-constructional abilities (cube), visual-constructional abilities (hour), naming, attention, vigilance, serial subtraction, repeating sentences, fluency, abstraction, delayed recall, orientation, total).

The procedure and instruments: The survey was conducted in seven establishments of institutional care for elderly people in four cities in BiH. After obtaining approval from these institutions, testing was done by three qualified examiners from September 2014 to May 2015. The information about the participants was received from the respondents with social workers, nurses and caregivers working in institutional care where the participants live, as well as insight into medical records. Subsequently, after obtaining consent from the individuals, individual testing was done. First we applied Montreal Cognitive Assessment, (MoCA), and then the Peabody Picture Vocabulary Test (PPVT-III-HR) ([@ref8], [@ref9]).

As a measuring instrument for assessment of receptive vocabulary, the PPVT-III-HR was used. Each task consisted of four black--white illustrations. The task of the participants was to choose a drawing that best shows the meaning of the words pronounced by the examiner. Individual form of testing was used to test, write and score the answers, to determine the derivative points and record other data about the participant. The pamphlet included a table with the standards (where the raw scores were converted into standardized points), and the data necessary to determine the reliability and confidence intervals. For the assessment of cognitive abilities we used MoCA test. The scale was designed as a quick tool to select patients with mild cognitive impairment. MoCA includes various cognitive domains: attention and concentration, executive functions, memory, language, visual-constructional skills, conceptual thinking, calculation and orientation. The duration of the test was about ten minutes. The total score was 30 points, and 26 or more showed good cognition. Less than 26 points showed spectrum of mild cognitive impairment, and less than 21 points indicates dementia.

Statistical analysis was performed by SPSS 21.0. It included the computation of basic statistical parameters, Chi-square test, Kolmogorov Smirnov test for normal distribution and regression analysis. Statistical significance, that was accepted, was for the value of p \<0.05.

4. RESULTS {#sec1-4}
==========

The sample consisted of 120 elderly people, 39.2% male and 60.8% female. Chi-square test showed a statistically significant difference in the proportion of men and women, χ^2^ = 5.633; df = 1; p = 0.018. The sample consisted of 12.5% people who were categorized as unskilled, 53.3% of which were categorized as skilled laborers, 15.8% with secondary education, 13.3% categorized as those with college education, and 5.0% with an university degree. Chi-square test showed a statistically significant difference in the proportion of participants that were in a category based on their formal education, χ^2^ = 87.250; df = 4; p = 0.0001. The sample consisted of 9.2% of participants who were married, 75% of participants who were widowers, 8.3% of participants who were divorced, and 7.5% of participants who were single. In the sample there were no participants who were living together but not married (out of wedlock). Chi-square test showed a statistically significant difference in the proportion of participants with respect to their marital status, χ^2^ = 160.067; df = 3; p = 0.0001.

[Table 1](#T1){ref-type="table"} show the descriptive indicators of chronological age, years of work, years of work and retirement, years in institutional care for the elderly, from the sample. The average chronological age of the participants was 78 years, 7 months and 2 days (78.59) with a standard deviation of 5 years, 11 months and 20 days. Measures of skewness and kurtosis, which are reflected in the value z for easier comparison, indicate a negative asymmetry and the platycurtic distribution. Using Kolmogorov Smirnov test of normal distribution we determined that there was a significant deviation from the normal distribution, and that the distribution was asymmetric; K-S = 0.86; df = 120; p = 0.038.

###### 

Descriptive indicators of anamnestic variables for all participants \* Asymmetric distribution
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To test the hypothesis of a possibility of predicting receptive vocabulary in elderly people using the mentioned anamnestic variables, linear regression was used. The variables that were of categorical character (education level and marital status) were translated into "dummy" variables. The first thing to check was if the assumptions of multicollinearity were verified so we checked the correlation coefficients between predictors and criteria. It was found that the correlations range from 0.003 to 0.571 for receptive vocabulary and from 0.019 to 0.571 for cognitive functioning, suggesting a link between these variables where none of the variables exceed the correlation coefficient of 0.700, which would be too high. It is also evident that correlation between the predictors does not exceed the value of r = 0.900 ([@ref10]) indicating the absence of multicollinearity. Collinearity which was estimated by measuring the tolerance and variance inflation factor (VIF) indicate that there was no violation of the criteria where we were guided by criteria for the values of tolerance over 0.10 and VIF values of less than 10 ([@ref10]), from the analysis were excluded variables of skilled labor and marital status because of not corresponding these assumptions. By examining the diagram Normal Q-Q plot and diagrams of dispersion (Scatter plot) we found satisfying assumptions of atypical points, distribution normality, and linearity, homogeneity of variance and independence of residuals. It is found that points lie approximately in the right diagonal line indicating no large deviations from normal. A review of standardized residuals, showed the existence of cases that exceed the value of ± 3.0 standard deviations which were then excluded from further analysis. As it is shown in [Table 2](#T2){ref-type="table"} it can be seen that part of the variance of receptive language which is explained by the model (anamnestic variables) was 44.0%. ANOVA results, which estimated the significance of the model, showed that the model was statistically significant, F ([@ref12], 105) = 6.869; p = 0.0001. It is also evident that the part of variance of cognitive development that is explained by the model (anamnestic variables) amounted to 33.7%. ANOVA results, estimating the significance of the model showed that the model was statistically significant, F ([@ref12], 105) = 4.447; p = 0.0001.

###### 

Results of multiple regression analysis with anamnestic variables as predictor variables and receptive language and cognitive functioning as criteria variable Legend: R- coefficient of correlation, R2 -- coefficient of determination, Rc2 -- corrected coefficient of determination, F-ratio analysis of variance, p -- probability (N=118)
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[Table 3](#T3){ref-type="table"} shows the individual contributions of predictor variables explaining the criteria. In order to compare the individual contributions of individual predictor values, column Beta was estimated or standardized beta coefficients was estimated. On the basis of these indicators it can be seen as the biggest single contribution to explaining the results of the test of receptive language was given by predictor variable of college education (β = 0.417) then variable university education (β = 0.293), while the smallest single contribution was given by variable secondary education (β = 0.167).

###### 

Evaluation of predictors for receptive language \* Significant (p\<0,05)
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[Table 4](#T4){ref-type="table"} shows the individual contributions of predictor variables explaining the criteria. In order to compare the individual contributions of individual predictors were estimated value of the column Beta or estimated standardized beta coefficients. On the basis of these indicators can be seen as the biggest single contribution to explaining the results of tests of cognitive function given predictor variable college education (β = 0.328) and variable unskilled (β = -0.229), which has a negative effect on the increase in recent cognitive functioning while the smallest unique contribution gives variable secondary education (β = 0.200

###### 

Evaluation of predictors for cognitive functioning. \* Significant (p\<0,05
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5. DISCUSSION {#sec1-5}
=============

Older adults achieve better results on vocabulary receptive tests than younger adults ([@ref11]). The size of the advanced vocabulary increases with age, and a decline is manifested only at very old age ([@ref12]). Vocabulary increases significantly with age ([@ref13]). The results show that age plays a certain role in the development of receptive vocabulary. The level of education influences the word, fluency, vocabulary ([@ref14]). It was proved to be a true statement for this study due to the variables of college education and university degree that made the largest contribution to explaining the test results of receptive vocabulary. Vocabulary variable showed the strongest correlation with the level of education of the participants ([@ref13]). The largest contribution to explaining the test of cognitive functioning is given by the predictor variable of college education and variable of (unskilled, which has a negative effect on the increase of recent cognitive functioning, while the lowest contribution is by the variable secondary education. Thus obtained results are consistent with research form 2007 ([@ref15]) where is stated state that the higher level of education is a protective factor in the development of dementia, and that with age risk increases. Fabijanić (2014) states that the level of education and age are the biggest risk factors for developing dementia ([@ref16]). These data indicate the importance of education in preventing cognitive impairment, but that does not only mean formal education but active, engaged lifestyle, emphasizing mental activity and educational aspirations in early life, that can have a positive impact on cognitive functions in later life. It is not only the level of formal education that reduces the risk of dementia; it is also a high level of free-time activities that are also a protective factor ([@ref17]). The ongoing education plays a role in the prevention of cognitive impairment ([@ref18]). A low level of education is associated with a higher risk of dementia ([@ref19]). The positive impact of education on cognitive functioning is associated with the creation of "cognitive reserves" in the course of life which explains why people with higher intelligence quotients, professional achievement and participation in free-time activities showed less clinical or cognitive changes during the aging process ([@ref20]). Innate intelligence or aspects of life experience such as educational or professional qualifications can provide a cognitive reserve, in the form of a set of skills or repertoires that allow some people to cope with the pathology better than others ([@ref21]). The intelligence, education level and occupation are the main active components of cognitive reserve ([@ref22]).

6. CONCLUSION {#sec1-6}
=============

Anamnestic variables (chronological age, gender, level of formal education, marital status, working years, the retired years; the residence in institutional care for the elderly) are valid predictors of receptive vocabulary and cognitive functioning of elderly people. The highest individual contribution was given by the variables that describe the level of formal education of older people.
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